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DETAILED ACTION 

1. Claims 1-3, 5-10, 12, 15, 16, and 18-23 are pending in the instant application. 
Claims 5, 15, 21, 22 are withdrawn. 

Response to Amendment/Argument 

2. The Applicant's arguments, filed March 17, 2008, have been considered in light 
of the accompanying amendments to the claims. 

In view of the Applicant's amendments to the claims, new rejections under 35 
U.S.C. § 1 12, first paragraph, have are applied below. 

In view of the Applicant's amendments to the claims, new prior art rejections are 
set forth below. 

Claim Rejections - 35 USC §112 

3. Claims 1-3, 5-10, 12, 15, 16, and 18-23 are rejected under 35 U.S.C. § 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contains subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Regarding claim 1, the claim is rejected because the new limitation of calculating 
a "subtraction" between first and second differences of frequency responses is 
considered to be new matter. At most, the specification discloses that a "difference" 
between them is determined. In as much as a calculating a "subtraction" is more 
limiting than calculating a "difference", the amendment to the claim presents new 
matter. Nowhere in the speciation, claims, or drawings of the instant application was a 
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"subtraction" between first and second differences of frequency responses specifically 
disclosed in the originally filed application, and, as specifically as claimed, it is 
considered to be new matter. 

Regarding claims 2, 3, and 6-9, the claims are rejected as being based upon a 
rejected parent claim. 

Regarding claim 10, the claim is rejected for the same reasons as applied to 
claim 1 above. 

Regarding claims 12, and 16, the claims are rejected as being based upon a 
rejected parent claim. 

Regarding claim 18, the claim is rejected for the same reasons as applied to 
claim 1 above. 

Regarding claims 19, and 20, the claims are rejected as being based upon a 
rejected parent claim. 

Regarding claim 23, the claim is rejected for the same reasons as applied to 
claim 1 above. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. § 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1-3 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Imamura (U.S. Pat. No. 6862262 - previously cited) in view of Ito et al (U.S. Pub. No. 
2003/0128660). 

Regarding claim 1 , Imamura discloses an apparatus for sampling timing 
compensation at a receiver of a communication system (abstract; fig. 3), wherein each 
of at least two pilot signals (fig. 2) comprises a first pilot signal and a second pilot signal 
(fig. 2; i.e. first and second "CHANNEL ESTIMATION PILOT SYMBOL"), the pilot 
signals transmitted via respective pilot subchannels (i.e. "each pilot carrier"; col. 6, line 
10) and the first and the second pilot subchannels comprising a first and a second pilot 
indexes (see "A" below) respectively, the apparatus comprising: a pilot subchannel 
estimator (fig. 3, refs. 103 and 104) for generating frequency responses (fig. 3, ref. 103) 
of each of the first and second pilot signals (col. 5, line 50) of each pilot signal of each 
subchannel (col. 5, lines 40-60); a timing offset estimator (fig. 3, ref. 104 illustrated as 
figs. 4 and 5, ref. 204), coupled to the pilot subchannel estimator (fig. 3, ref. 103), for 
calculating a timing offset according to a first difference (col. 5, line 48; "differential 
detection") between the first and second pilots signals of the first subchannel pilot 
signal, a second difference between the first and second pilot signals of the second 
subchannel pilot signal ("of each pilot carrier output"; col. 6, line 9) and a "difference" 
between the first and second differences (col. 6, lines 5-15); and a phase rotator (fig. 4, 
ref. 209), coupled to the timing offset estimator, for performing sampling timing 
compensation according to a phase rotation corresponding to the timing offset. 
Imamura discloses an apparatus for correcting sampling in an OFDM receiver (fig. 3) 
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which utilizes pilot symbols in each of a plurality of pilot subchannels. Regarding 
limitation "A" above, as broadly as claimed, each OFDM subchannel of Imamura 
comprises a separate and distinct "index" or identifier because each is a separate and 
distinct subchannel. Imamura determines a phase difference between a first and 
second pilot signals of each of a plurality of pilot subchannel pilot signals in the phase 
error calculation unit (fig. 4, ref. 204). Imamura further discloses adders (fig. 5, refs. 301 
and 302) provided to "add up all differential detection (phase error) outputs of each pilot 
carrier output" (col. 6, lines 5-10). After summing the phase errors, the accumulated 
phase error is normalized (fig. 5, refs. 305 and 306; col. 6, lines 18-22) to determine the 
timing offset using a memory (fig. 4, ref. 206). As broadly as claimed, Imamura 
discloses that the timing offset is determined, indirectly, according to "a difference 
between the first and second differences" because the magnitude of the difference 
between the first and second differences is captured in the normalized output of the 
phase error calculation unit (fig. 4, ref. 204). Imamura discloses determining "a 
difference between the first and second differences" of pilot signal frequency responses 
but does not explicitly disclose "subtracting" a difference between the first and second 
differences. However, the use of a subtractor to subtract frequency responses among 
various pilot signals is well known in the art as evidenced by Ito. Ito discloses, in strictly 
analogous art, a subtractor (fig. 9, ref. 801) which subtracts phase deviations (i.e. a 
frequency response) between various pilot signals fl| 0201) to aide in the determination 
of an accurate phase deviation result. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time which the invention was made that the 
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difference determining normalizer of Imamura could be modified to directly determine a 
subtraction result between differences between pilot signal frequency responses of 
more than one subchannel because it is a well known and accepted method of 
determining offsets for reducing sampling timing error which produces only expected 
and routine results. 

Regarding claim 2, Imamura in view of Ito disclose the limitations of claim 1 as 
applied above. Further, Imamura discloses that the communication system is a multi- 
carrier "OFDM" system (abstract). 

Regarding claim 3, Imamura in view of Ito disclose the limitations of claim 1 as 
applied above. Further, Imamura discloses that the timing offset estimator further 
comprises a phase difference calculating device (fig. 5, refs. 301-304) for calculating a 
phase difference between the first and second frequency responses and a divider (fig. 

5, refs. 305 and 306) for calculating the timing offset according to the phase difference 
and a difference between the first and second pilot indexes (col. 5, line 30 - col. 6, line 
40). The pilot indexes are determined according to their position in time. Hence, "the 
time elapsed between the two data symbols" is associated with the pilot indexes. 

6. Claims 6, 10-12, 16, 18, 19, 20, and 23 are rejected under 35 U.S.C. § 103(a) as 
being unpatentable over Imamura in view of Ito and Singh et al (U.S. Pat. No. 7139320; 
"Singh" - previously cited). 

Regarding claim 6, Imamura in view of Ito disclose the limitations of claim 1 as 
applied above. Further, Imamura discloses determining a phase difference between the 
pilot symbols of many subcarriers of a multicarrier system as applied to claim 1 above. 
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(Such difference is indicative of a frequency offset between the transmitter and the 
receiver.) However, although one skilled in the art is aware that such offset is 
manifested in the receiver due to poor synchronization of the receiver's local oscillation 
and sampling frequencies (i.e. Imamura fig. 3, ref. 102; col. 4, lines 10-20) with respect 
to the operating frequency of the transmitter, Imamura does not explicitly disclose the 
correction of a sampling frequency offset. However, Singh discloses, in a strictly 
analogous sampling timing compensation apparatus (fig. 4), compensating both the 
downconverter frequency (fig. 4, ref. 32) and sampling timing frequency (fig. 4, ref. 34; 
col. 8, lines 45-55) according to the determined pilot offset (col. 8, lines 15-35). Singh's 
compensation is performed for frequency synchronization between the OFDM 
transmitter and receiver (col. 8, lines 52-55). Therefore, it would have been obvious at 
the time the invention was made that Imamura's (i.e. Imamura in view of Ito) 
determination of phase offset could be advantageously utilized to update the 
downconverter and sampling frequencies (Imamura; fig. 3, ref. 102) as taught by Singh 
because it would achieve frequency synchronization between the OFDM transmitter and 
receiver. Further, Singh discloses a timing controller (fig. 4, output of 80) for generating 
a control signal ("FREQUENCY SYNCH ADJUSTMENT") according to the timing offset, 
wherein the phase of the sampling clock (fig. 4, ref. 82) is adjusted according to the 
control signal; and an analog-to-digital converter (ADC) (fig. 4, ref. 34) for converting the 
symbol according to the sampling clock. These items correspond to the 
downconverting and sampling (fig. 3, ref. 102) of Imamura (col. 4, lines 10-20). 
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Regarding claim 10, Imamura in view of Ito and Singh disclose the limitations of 
the claim as applied to claim 6 above. 

Regarding claim 1 1 , Imamura in view of Ito and Singh disclose the limitations of 
claim 10 as applied above. Further Imamura in view of Singh disclose the remaining 
limitations of the claim as applied to claim 3 above. 

Regarding claim 12, Imamura in view of Ito and Singh disclose the limitations of 
claim 1 1 as applied above. Further Imamura in view of Singh disclose the remaining 
limitations of the claim as applied to claim 3 above. 

Regarding claim 16, Imamura in view of Ito and Singh disclose the limitations of 
claim 10 as applied above. Further Imamura in view of Singh disclose the remaining 
limitations of the claim as applied to claim 6 above. 

Regarding claim 18, Imamura in view of Ito and Singh disclose the limitations of 
the claim as applied to claim 6 above. Further Imamura in view of Nakahara and Singh 
disclose a pre-FFT processing device for processing in the time domain (Imamura; fig. 
3, ref. 102), a FFT for transforming the symbols to the frequency domain (Imamura; fig. 
3, ref. 103), and a, adjusting device for adjusting the operation of the pre-FFT 
processing device (Singh; fig. 4, refs. 80 and 82). 

Regarding claim 19, Imamura in view of Ito and Singh disclose the limitations of 
claim 18 as applied above. Further, Imamura discloses that the pre-FFT processing 
device includes an ADC as applied in claim 18 above. 

Regarding claim 20, Imamura in view of Ito and Singh disclose the limitations of 
claim 19 as applied above. Further, Imamura discloses that the pre-FFT processing 
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device further includes a tinning controller (fig. 4, output of 80) for generating a control 
signal ("FREQUENCY SYNCH ADJUSTMENT") according to the timing offset and a 
clock generator (fig. 4, ref. 82) for controlling the operation of the ADC (fig. 4, ref. 34). 

Regarding claim 23, Imamura in view of Ito and Singh disclose the limitations of 
the claim as applied to claim 6 above. 

7. Claims 7, 8, and 17 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Imamura in view of Itoa, Singh, and National ("Application of the ADC1 21 0 CMOS 
A/D Converter"; National Semiconductor Application Note 245, April 1986 - previously 
cited). 

Regarding claim 7, Imamura in view of Ito and Singh disclose the limitations of 
claim 6 as applied above. Imamura in view of Ito and Singh do not explicitly disclose 
that the period of the sampling clock (Tf) is shorter than a sampling interval (Ts) of the 
ADC. However, it is notoriously known in the art that many modern ADC converters 
require multiple clock periods to convert an analog signal into a high resolution binary 
number. Such ADC converters operate in a type of serial fashion to save cost. 
Specifically, National discloses, on the second column of page 5, that a 500kHz clock 
could be utilized by the disclosed ADC to create a 12 bit digital representation of an 
analog signal in 26us. That is, the period of the sampling clock (a 500kHz clock has a 
2us period) is more frequent (shorter) than the sampling output interval (every 26us). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
which the invention was made to utilize a serial fashion output ADC converter as 
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disclosed by National having a longer sampling interval than sampling clock interval in 
the apparatus of Imamura in view of Nakahara and Singh because it would save cost. 

Regarding claim 8, Imamura in view of Ito, Singh, and National disclose the 
limitations of claim 7 as applied above. Further, Imamura in view of Ito, Singh, and 
National disclose the remaining limitations of the claim as applied in claim 7 above. 

Regarding claim 1 7, Imamura in view of Ito and Singh disclose the limitations of 
claim 13 as applied above. Further Imamura in view of Ito, Singh, and National disclose 
the remaining limitations of the claim as applied to claim 7 above. 
8. Claim 9 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Imamura in view of Ito, Singh, and Matheus et al (U.S. Pat. No. 7009932; hereafter 
"Matheus" - previously cited). 

Regarding claim 9, Imamura in view of Ito and Singh disclose the limitations of 
claim 6 as applied above. Imamura in view of Ito and Singh do not disclose, however, 
that the clock generator (Singh; fig. 4, ref. 82) comprises a PLL. Rather, Singh 
illustrates and discloses a Numerically Controlled Oscillator (NCO). However, the use 
of phase locked loop circuits as oscillators is notoriously known in the art as taught and 
disclosed by Matheus (fig. 5, ref. "CORR1"; col. 15, lines 10-12). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time that the invention 
was made to utilize a PLL in place of Singh's NCO to generate a clock signal because 
the use of a PLL is well known and accepted in the art. 

Conclusion 



Application/Control Number: 10/803,047 Page 1 1 

Art Unit: 2611 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 
706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 CFR 
1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JASON M. PERILLA whose telephone number is 
(571)272-3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jason M Perilla/ 
Art Unit 2611 
August 6, 2008 

/jmp/ 



/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



